Abstract: 2-Hydroxyaryl(5-methylfur-2-yl)alkanes synthesized by alkylation of 2-methylfuran with various 2-hydroxybenzylic alcohols, were rearranged into corresponding 3-R-benzo [b]furan derivatives by treatment with ethanolic HCl solution. These compounds can not be transformed into dibenzoxazulenium salts.
Introduction
As it was shown by the authors in previous publications, 2-hydroxyarylbis(5-methylfur-2-yl)methanes, which are readily available by sylvane and salicylaldehydes condensation, catalyzed by trimethylchlorosilane or boric acid [2] , undergo a rearrangement to 3-(5-methylfur-2-yl)-2-(3-oxobutyl)benzo [b] furan derivatives A by treatment with ethanolic hydrogen chloride solution (Scheme 1) [3] . The latter compounds can serve as precursors for benzo [b] furo [2,3- h]-1-oxazulenium salts B both by trityl perchlorate oxidation [4] and by disproportionation in the presence of perchloric acid [5] : Previous results were summarized in review [6] . In the present work we attempt to extend the scope of such reactions.
Results and Discussion
Starting from substituted 2-hydroxybenzylic alcohols 1a-g corresponding 2-hydroxyaryl-R-(5-methylfur-2-yl)alkanes were obtained: When the condensation step was conducted in the presence of a highly acid, ion-exchange resin Amberlyst-15 or boric acid in boiling benzene the reaction did not go to completion. On the other hand the corresponding methanes 2a-g were obtained quantitatively (Table 1) by refluxing the reagents in benzene with a catalytic amount of p-toluenesulfonic acid and with a Dean-Stark trap. The structure was proved by 1 H NMR spectra (Table 2) . IR-spectra of these compounds contain the characteristic bands of absorption of valent vibrations of the OH group. The prepared methanes were transformed smoothly into corresponding benzofuran derivatives 3a-g (Table 3 ) by treatment with ethanolic HCl solution (Scheme 3). The main feature of 1 H NMR spectra (Table 4 ) of these compounds is the absence of the peaks of furan protons and the presence of two signals from methylene protons α-CH 2 and β-CH 2 . IR spectra of these compounds have an intensive band of valent vibrations of the CO group in the field of 1700 cm -1 . 1/(sigma** (F) + .000439*F*F)
The results of X-ray study of benzofuran 3e monocrystal are given in Figure 1 and in Tables 5-7 . No specific divergences from the bond lengths and valent angles in comparison with 3-furylbenzofuran A (data of X-ray study are given in [7] ) are found except in the size of the dihedral angle between the benzofuran and the aromatic ring planes. In a molecule that contains a smaller furan cycle, this angle is 18°, and in a molecule 3e with a larger phenyl cycle, this angle is 40°. (1) 2750 (2) 5797 (1) 4448 (1) 47 (1) * O (2) 3568 (3) 4516 (1) 8262 (2) 82 (1) * C (1) 650 (3) 6537 (1) 4561 (2) 39 (1) * C (2) -128 (4) 7038 (1) 4135 (2) 48 (1) * C (3) 593 (5) 7253 (1) 3055 (2) 58 (1) * C (4) 2105 (5) 6985 (1) 2408 (3) 59 (1) * C (5) 2914 (5) 6490 (1) 2817 (2) 53 (1) * C (6) 2145 (4) 6279 (1) 3873 (2) 42 (1) * C (7) 1668 (4) 5760 (1) 5520 (2) 40 (1) * C (8) 387 (3) 6190 (1) 5646 (2) 37 (1) 7478 (6) 4776 (1) 8881 (4) 73 (1) * * Equivalent isotropic U defined as one third of the trace of the orthogonalised U (i, j) tensor 1.499 (4) As stated above (Scheme 1) 3-furylbenzofurans A can be transformed into oxazulenium cations B in high yields by oxidation with trityl perchlorate or by treatment with perchloric acid. Attempts to obtain analogues of these salts from 3-arylbenzofurans 3a-e were unsuccessful. Neither oxidation by trityl perchlorate or chloroanil in methylene chloride nor treatment with perchloric acid in boiling dioxane gave the desired salts. For the detection of the existing cation B features and the hypothetical cation C constitution (Scheme 4) their quantum-chemical calculation was conducted (preliminary optimization of geometry by a method MM+ and finally by a semiempirical method AM1). The outcomes of the cation B geometry calculation is shown in Figures 2, 4 and in Tables 8, 9 , in which the result of the X-ray study of its monocrystal is also shown [4] . As it can be seen, values of interatomic spacing intervals and valent angles obtained by computational are in good agreement with experimental X-Ray data, except for the lengths of furan C-O bonds for which the calculation gives higher values. There are no intramolecular contacts causing sterical strain in the cation B.
Vice-versa, flat geometry of cation C ( [8] . Probably in cation C the energy of conjugating would be so great, that it does not allow the structure to bend in a spiral to decrease sterical tension. Obviously the inability of the molecule to undergo removal of intramolecular strain is the main reason why it can not be synthesized. Table 8 . Bond lengths (A) for compound B from X-ray and AM1 data.*
1.374 (4) Table 10 . Bond lengths (A) for C from AM1 data.
1.429 C(6) -C(9) Table 11 . Bond angles (deg). For C from AM1 calculation data. Instead a green polymer was isolated despite the high stability of the cation predicted by MO LCAO. However dibenzo[a,d]tropylium salts are stable compounds [10] .
Experimental

General
1 H NMR spectra were registered on Tesla BS-587 (80 MHz) in CDCl 3 , with hexamethyldisiloxane as internal standard. IR spectra were obtained on Specord M80 in vaseline. The course of a reaction was controled by TLC on Sorbfil plates (bromine and dinitrophenylhydrazine solution as a developer).
General method of synthesis of 2-hydroxybenzyl alcohols 1
To a Grignard reagent prepared from 0.25 mol of the corresponding halide and 6.8 g (0.28 mol) of Mg in 250 ml of dry ether 13.6 g (0.1 mol) of substituted salicylaldehyde was added dropwise. The mixture was stirred for 5 minutes and then decomposed by slow addition of water until magnesium salts coagulated. The ether layer was separated and the solid residue in the flask repeatedly extracted with ether, combined extracts were dried over Na 2 SO 4 and evaporated. The oily residue was dissolved in a hot benzene-hexane mixture, filtered through a pad of Al 2 O 3 and left to crystallize overnight. 
